Introduction
Alpha-fetoprotein (AFP), a protein of fetal origin encountered in pregnancy serum, cord serum and amniotic fluid, has been largely used in prenatal diagnosis of open neural tube defects and other fetal abnormalities by its quantitation in maternal blood and amniotic fluid [2, 3] . High levels of AFP are also associated with fetal distress and missed abortion [11, 12] . This makes AFP measurement another potentially useful tool to the study and management of complicated pregnancies. There is a great variability of AFP values in maternal circulation at the different periods of gestation taken separately. This variability may be due to a number of factors. Some of these factors were described by HABIB [6] , but in the whole they are not well investigated. The present report attempts to study the variation of the levels of AFP in pregnancy serum with some obstetric landmarks, in the hopes that part of this variability could be clarified.
Material and methods
Peripheral venous blood samples were collected from 89 women at 32 to 34 weeks of pregnancy and from 115 women at term. The sera were separated and kept frozen at -20 °C until
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MoACra WAJNER, born in Porto Alegre, State of Rio Grande do Sul, Brasil, 1948 Brasil, . 1968 Brasil, -1973 further processing. Gestation period was calculated from the date of the last menstrual period and confirmed by clinical examination. Patients were excluded from the study for the following reasons: uncertain gestation age, symptoms or signs of threatened abortion, fetal death, suspected twins, previous birth of a child with neural-tube defect, maternal diabetes or hypertension. All females attended the Antenatal Clinic of the Newcastle General Hospital. Data on smoking habit, parity and pregnancy number, newborn sex and 1 -minute Apgar score were obtained from the patients. Maternal serum AFP was measured using radioimmunoassay kits (Hoechst-Behringwerke) and computed from double determinations. Statistical examination was carried out using the electronic system SPSS [9] . Linear correlation coefficient of Pearson and analysis of variance (F, Duncan new multiple range test) were employed. The level of significance was set at 5%.
Results

Relationship between AFP levels and either parity or pregnancy number
No significant difference was observed between maternal serum AFP mean levels of nulliparous, women with one child or with two or more children in the last two months of pregnancy, although there was a slight suggestion that AFP decreases as parity increases at 32 -34 weeks gestation (table I) . Similar results were found when pregnancy number was considered (table   II) . When parity and pregnancy number were correlated with AFP concentration in maternal blood the coefficients of correlation were respectively 0.002 (n = 89, P = 0.492) and -0.0184 (n = 89, P = 0.432) at 32-34 weeks and -0.0093 (n = 114, P = 0.461) and 0.0006 (n = 115, P = 0.498) at term. Table III shows that higher levels of AFP are present in blood of mothers whose babies presented Apgar scores below 8, and this difference became significant at 32-34 weeks gestation or in the last two months of pregnancy (32-41 weeks).
Relation between AFP concentration and 1 -minute Apgar score
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[4], it may be postulated that male fetuses (heavier than female fetuses) produce more AFP in late pregnancy and this is reflected not only in fetal circulation but in the mother's blood too. It is also possible that some factors present in males or females stimulate or inhibit respectively AFP production and/or secretion. When AFP level in maternal circulation is maximum (32 -34 weeks gestation), the sex variation is more evident. Various hormones have been described to suppress or encourage the protein fabrication by the liver [5, 14, 16] . More investigation in this area will probably uncover the mechanisms responsible for the sex variation in the AFP maternal serum values.
To the authors' knowledge some of the approaches examined in this study are original. The results must be taken with caution. It is advisable to extend the surveys performed to all periods of gestation. The importance of the screening test of AFP quantitation in pregnancy serum for the prenatal diagnosis of malformations, particularly the open neural tube defects, is well established at the present time and largely used in developed countries. A correct interpretation of this test may need special tables of AFP normal ranges, which should regard the factors briefly discussed above. Not appreciating these elements could result in erroneous interpretation of the test result and in turn lead to an aggressive plan for clinical management which might include premature and unjustified delivery.
Summary
Alpha-fetoprotein (AFP) quantitation in maternal blood has been used for prenatal diagnosis of anencephaly, spina bifida and some other congenital abnormalities. The levels of AFP in pregnancy serum are greatly dispersed within each gestational period, what makes the test of difficult interpretation mainly in border line cases. The factors which contribute to this variability are still poorly understood. They must act either on the synthesis or catabolism of the protein, or on the permeability of the fetal-maternal barrier. In an attempt to elucidate some of these factors, the levels of AFP in serum of 89 women at 32 to 34 weeks gestation and of 115 women at term were measured by radioimmunoassay and related to several obstetric variables such as parity, pregnancy number, 1 -minute Apgar score, smoking habit and sex of newborn. It was seen that parity and pregnancy number do not correlate with the levels of AFP in pregnancy serum (tables I and II). Smokers, particularly those who smoke more than a pack per day, however, had higher levels of the protein in their blood (table   IV) . The interpretation of these data should take into consideration the fact that smoking causes vasoconstriction and important vascular alterations similar to the ones encountered in diabetic angiopathy. It is possible that an increased microvascular permeability of placenta and/or membranes to proteins of the size of AFP from the fetus to maternal circulation may explain the greater levels of the protein in serum of smokers. Higher AFP levels were also found in blood of gravidas who gave birth to babies with lower 1 -minute Apgar scores (table III) what may be of interest to obstetric and pediatric care as indicative of a high risk pregnancy with a possibly feeble newborn. Finally we observed greater levels of AFP in blood of mothers who gave birth to male newborns (table V) , what cannot be presently explained. From the above mentioned results, it is concluded that some of the variables described should be taken into account when one analyzes AFP values in maternal serum for prenatal diagnosis purposes.
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